Curative haploidentical BMT in a murine model of X-linked chronic granulomatous disease.
Chronic granulomatous disease (CGD) is a primary immunodeficiency disorder characterized by defective microbial killing in phagocytes. Long-term prognosis for CGD patients is generally poor, highlighting the need to develop minimally toxic, curative therapeutic approaches. We here describe the establishment of a mouse model in which X-linked CGD can be cured by allogeneic bone marrow transplantation. Using a combination of non-myeloablative-dose total body irradiation and a single injection of anti-CD40 ligand monoclonal antibody, transplantation of whole bone marrow cells achieved long-lasting mixed chimerism in X-linked CGD mice in a haploidentical transplantation setting. Stable mixed chimerism was maintained for up to 1 year even at a low range (<20 % donor cells), indicating induction of donor-specific tolerance. The regimen induced mild myelosuppression without severe acute complications. Stable chimerism was therapeutic, as it suppressed cutaneous granuloma formation in an in vivo test suited for evaluation of treatment efficacy in murine CGD models. These results warrant future development of a simplified allogeneic hematopoietic cell transplantation regimen that would benefit CGD patients by allowing the use of haploidentical donor grafts without serious concerns of severe treatment-related toxicity.